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(57)Abstract: 

PURPOSE: To manufacture a wear-resistant steel excellent in heat check resistance and having high 
hardness and high toughness by preparing a steel which contains specific percentages of C, Si, Mo, P, Cr, Mo, 
Ti, B, and solAI and in which prescribed pH value is specified. 

CONSTITUTION: A steel having a composition which consists of, by weight, 0.23W<0.30% C, 0.05W0.5% Si, 
>0.45W1 .2% Mn, 0.01 0% P, 0.1 0W1 .5% Cr, 0.05W0.5% Mo, 0.005W0.05% Ti, 0.0005W0.0030% B, 0.01 W0.1 0% 
sol.AI, and the balance iron with inevitable impurities and in which pH value is regulated to 1 .0% in an 
equation represented by pH=C+Mn/10+Mo/6+Cr/1 5+40P+100 B(%) is prepared. By this method, the wear- 
resistant steel excellent in surface hardness, toughness, and weldability and having sufficient heat check 
resistance even under severe service conditions can be obtained. 
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1 M%t-* 

C : 6.23— 030%*?#* 
Si : 0.05—0.556, 
Mn : 0.45,ffi— 1.2%* 
P : 0.010%JUT* 
Cr : OllO— 1.5%*. 
Mo : 0.05—0.5%* 
Ti : 0.005—0.05%* 
B : 0.0005—0.003096* 
*>£. A£ : 0.01-0-1096* 

TS2^;-C^:?n€>pHfli*il-0%JitT-C : *> «9* 
(H.) *i450WJrX-* ZZt 

Mo 

P„ = C +Mn/I0 + Mo/ 6 + Cr/15+3V + 
40P+100B(%) 

2 MM96X-* 



2 

C : 0_23~030%*#k 
Si : 0.05-0.596* 
Mn : 0.45i®- 1^96* 
P : 0.010%Ji(T* 
5 Cr : 0.10—1.596* 
Mo : 0.05—0.596* 
Ti : 0.005—0.05%* 
B : 0.0005—0.0030%. 

A £ : 0.01—0.10%* 
10 £^TL* 2F^(r 
Cu : 0.5%£*T* 
Ni : 0.5%WT* 
Nb : 0.05%Ji(T* 
V : 0.05%J^T* 
15 Ca : 0.005%WT* 

Ol®*fcW2aiilJt*#WL* g68Bfti!«t^ 
«U5^F*4^*b'5:*7fi.-^* "Fffi^-r^^nipHfil 
J&n.0%iy-Ft?* 9* ^'J*^®:* (H») **450 
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3 

P»=C+Mn/10 + Mo/ 6 + 0/15-H3V + 
40P-t-100B(%) 

Wrist >T\ ^H^±J#tc:J:£BE*££^*-5gB:J3- 

Kits mz?.timmLm ! iaimizj:9M&2tiTi<* 

BS60 - 59019^:&«tri> (,^TC : 0.15 — 0.4556, 
Si : 0-05—1.00%, Mn : 0.05—0.45%, Cr : 0.05 
— 1-096, Mo : 0.03 —0.85%, s©^\ A £ : aOl 
-0.15%, B : 0.0003-0.0025% 

-rz>z.k&±f&ktx^z> 0 

Ante zmziztecmiW au*> l < t±f&^ 

243250*^ £r 8i ±r C : 0.3-0.5%, Si : 0.05 
—0.5%, Mn : 0.5 — 1.5%, P : 0.010% J5(T, 
S : 0-005%Ji(T, Cr : 0-1—1.0%, Mo : 0-03— 
0.85%, so£. A£ : 0.01 ~0.15%£^ ifJHA'Ji 

2F t> tr^rPgBS61 -76615 *§-^fglCij i^tt, 
C : 0.05 — 0.40%, Si : 0-1-0.8%, Mn : 0.5- 
2.0%, Ti : 0.005—0.10%, B : 0.0005—0.005%, 
&>£. A£ : 0.005-0.10%, N : 0.005%«T, < 

H :ojmo2X«t*^*, «§^xn^*p^o>^ 

f^ihSJK £ 150-300'C t-rSditwJ:*? W96ft^ 
L*»L**«£, w O O ti^BSffi ? Hb450±UT 



<7>f^T**9x HB450JUJiO?aj®Si^JS«ai^{c 
ii^-Cx fe££An^^itl&K£150- 300°C<t L 

Ci8W**»ftLJ:^ttsmijS] 

tii>mt&L x±z %mmizm.z * ? s^^tt 

20 ^W#^t±H^I50J^_h£Dieflg!JgWm«»|t7)^ 

fs iz & fikshtcm&m \z -z> (, x x m a o>mm £ m. 

iafcfc^ m&1&mte*tin±Z-ez>tziblztes m 

mmzttfako>mmtzj:ymmjBiz&!iMBm.$i/>m 
25 wm-t *tuztemmo>mtkffi.W)t& 

35 itC : 030%JJ(_h-C»ims«S:14*i?f L < iQ^c-r 

— mmHf±itmmm ? ic j; k> ?ns 
j: tlx m&&.gi&ti&mmzQttitimw&ifsm&. 
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5 

<*>T\ -tt^g-fctC : 0.23 — 0.30%*^ Si : 
0.05—0.5%, Mn : 0.45«g— 1.2%, P : 0.010% £i 
T\ Cr : 0.10—1.5%, Mo : 0.05—0.5%, Ti : 
0.005—0.05%, B : 0.0005—0.0030%, so£. A 
£ : 0.01 -0.10% St^L^ JiiC^lc.k'J 
Cu : 0.5%«T, Ni : 0l59S«T, Nb : 0.05% « 
T. V : 0.05%J^Ts Ca : 0.005%Ji(TO 1 fi£ 

mfrt>*'9&L Tie^-c^a?n^pHfitt^i.o% 

«TT*^ y;*-»HB* (H B ) *<450J^±-C* 

P„=C+Mn/10 + Mo/6 + Cr/15+3V + 
40P+100B(%) 

mi 

5. 

fcto^^^-'5C7C^-e*>S^ 0-23%*jj3S<O7MT- 

0l3O%1UJiT-«I37&, #»tt#S6ffcLm*T«t»I 

0.23— 0.30%^i^!^BD£ L to 

Si«B£SfefflJ£^-r-*9, 0-05%*?«-C«^^^ 
*A^'i< > 0.5%£@*.£ £StH£0>{ST*<&L 
«, » <7> T-0-05— 0.5% £ L 

_L*> ±> fcfc tc^T- 4. £ **> fl|#T<7> L ^ 

S*>J;tfHi&BSfbi;rj: 9 3W£M^t£jfc§fr@^f& 
/J^jn^«ia^^fc«i0.45a~1.2%^|S5EL fc„ 
p a^®T®-cot£^n*> J: tfig&igtU?*! 

0.010%Ji(T£ Lfc„ 

CrW3cffilr«6* A*tt££ffi]_tX£ 5i£^*7G 
0.1%*j@j-pfr±^O%**i/h2F <> 
1.5%^_hT-W«Jtt, ^ttirwwr-*5^x*0.i 
— 1.5% £ Lfco 



5 

hfeSi£iSSiffl<b2f Hi: SfctotC 0.005% iii±(T) 
mtia&Mm-C *> S„ L ;5» L tcl&h 0.05% * @ ;L £ 
£3?L <«5te**iftT-T £<7)-C0.005~O.OS%tlK 

5 B tifcfci* AtLtefS]_h^^^T-*> SfctfXrte 
0.0005%J^_t ! K^-C 1 0.0030% $@ftB 

£t>fc£>L, £fc*&&t£{>ffi>£^:iT.&CD-r-Bi&fln 
g £0.0005%— 0.0030% £ L fc c 
10 so^. A^tiK^±0.01%]it_h(7)^li]^^-e 

o.io%^@x.s tw&**'£ifrtz><»-e 

0.01— 0.1% t Lfco 

Cu, Ni, Nb, Ca <T> (, » fn*> 1 a* fcti 2& Ji( 
15 _h£?3stt]-*--&r tt=J: 9, $3t££l£T"?-ti--5>C£ 
tt < A*xt£0|6j_h£S -5 C £ 5„ 
BP^x Cu««H4^^<b?ti:-r^®?$Ji^.? 

£ misanoMEa t ^ 5 ^ «>o.5%.u/t £ l *:„ 

20 Ni«l£**5«J:t5fS!Jf±£0|6]JilC^r«jT?*S**=3 

Nb, v^bes, ffl&v>'<7 > x±&mzthm 

Z>**&SLlz'&lMrt- 5 £ 2£}gtt£ ffiS-T * *l«>0.05 
4,^^-t-fc«)tr0.0050%J^T£ Lfc„ 

i.o%wt £ -r s r £ < -fb^fiic^s * mm L-cm 

Ph=C+Mh/10 + Mo/6 +Cr/15 + 3V + 
40P+100B(%) 
35 *5£Wmi,i±mit¥!&ftO)m<&1i:t!$,frBi&JE 

40 ^^1000~1250-C^Jn^J»fS}Ejg$ — JB^r 

Ar,^Bg^iJi(_b^SK^^«l#An-r2,^ Sfc 
ttlOO0-1250-Cirfti!?ftgL j&HHBLM $ Lx ig^lr 



— 113 — 



C4) 



m& *P 5-32462 



mmm.. d&*> izAr,%im&iu±<r>fcm.fr *> ioo*c 
jar osig * L -ess xnfc. 









C 


Si 


Mn 


P 


Cr 


Uo 


Ti 


soI.AI 


B 




A 


0.25 


0.30 


0.58 


0.004 


0.65 


0.25 


0.012 


0.045 


0.0012 




B 


0.26 


0.29 


0.72 


0.004 


0.51 


0.23 


0.010 


0.052 


0.0009 




C 


0.25 


0.28 


0.60 


0.006 


0.55 


0.23 


0.014 


0.050 


0.0011 




D 


0.24 


0.30 


1.05 


0.005 


0.60 


0.14 


0.012 


0.047 


0.0010 




E 


0.25 


0.31 


0.61 


0.005 


0.58 


0.22 


0.012 


0.051 


0.0010 




F 


0.25 


0.26 


0.58 


0.003 


0.58 


0.24 


0.013 


0.047 


0.0010 




G 


0.24 


0.2S 


0.60 


0.004 


0.52 


0.21 


0.010 


0.039 


0.0012 




H 


0.25 


0.28 


0.57 


0.005 


0.55 


0.29 


0.018 


0.042 


0.0012 




1 


0.26 


0.27 


0.58 


0.006 


0.49 


0.30 


0.012 


0.044 


0.0007 




J 


0.26 


0.29 


0.58 


0.006 


0.52 


0.24 


0.012 


0.047 


0.0009 




K 


0.21 


0.30 


0.56 


0.004 


0.79 


0.41 


0.013 


0.046 


0.0011 




L 


0.35 


0.28 


0.58 


0.005 


0.53 


0.23 


0.008 


0.046 


0.0010 




M 


0.26 


0.30 


0.37 


0.005 


0.50 


0.23 


0.012 


0.047 


0.0009 




N 


0.27 


0.30 


1.60 


0.013 


0.51 


0.21 


0.010 


0.031 


0.0009 




0 


0.26 


0.27 


1.35 


0.005 


0.54 




0.015 


0.028 


0.0012 




P 


0.27 


0.28 


1.05 


0.009 


0.65 


0.25 




0.021 
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Cu 


Ni 


Nb 


V 


Ca 


Ph* 
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— 


— 


— 


— 
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0.67 




B 
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— 
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0.65 
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— 


— 


— 
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0.73 
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— 


- 






0.0028 


0.71 
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0.26 


— 


— 


- 


- 


0.69 




F 


- 


0.38 


— 


- 


- 


0.61 




G 


- 


- 


0.025 


- . 


- 


0.65 




H 


— 


- 


— 


0.029 


- 


0.80 




I 


0.25 


0.35 








0.71 




J 


0.25 


0.35 


0.021 


0.033 


0.0025 


0.82 




K 












0.66 




L 












0.78 




U 












0.66 




N 












1.11 




0 


0.20 








0.0030 


0.75 
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0.061 




1.00 



* : P B =C+Mn/'10+tto/6+Cr/15+3V+40P-M00B(?6) 
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(kgf-m) 
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464 
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488 
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m 




F 
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25 


481 
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25 


477 
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485 
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488 
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25 


492 
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(«*) 


(Hb ) 


(k9f — b) 
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15 


438 


6.3 
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15 


564 


1.7 
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15 


485 


2.8 


* 
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b 


15 


507 


1.5 
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25 


488 


2.3 
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25 


503 


1.2 
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